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THIS PAPER 


--represents an effort by the Society to deliver 
technical data direct from the author to the 
reader with the greatest possible speed. Tothis 
end, it has hadnone of the usual editing required 
in more formal publication procedures. 


Readers are invited to submit discussion apply- 
ing to current papers. For this paper the final 
date on which a discussion should reach the 
Manager of Technical Publications appears on 
the front cover. 


Those who are planning papers or discussions 
for “Proceedings” will expedite Division and 
Committee action measurably by first studying 
“Publication Procedure for Technical Papers” 


(Proceedings — Separate No. 290). For free 
copies of this Separate—describing style, con- 


tent, and format—address the Manager, Techni- 
cal Publications, ASCE. 


Reprints from this publication may be made on 
condition that the full title of paper, name of 
author, page reference (or paper number), and 
date of publication by the Society are given. 


The Society isnot responsible for any statement 
made or opinion expressed in its publications. 


This paper was published at 1745 S. State Street, 
Ann Arbor, Mich., by the American Society of 
Civil Engineers. Editorial and General Offices 
are at 33 West Thirty-ninth Street, New York 18, 
N. Y. 


x Ly 2 
- 
| 
- 
| 


——. 


SOLVING THE ENGINEERING PROBLEMS < 
OF METROPOLITAN AREAS 


G. H. Herrold, M. ASCE! 


SYNOPSIS 


The growth and development of cities and their suburbs require a new 
conception of government if we are to cope with the engineering prob- 
lems that lie partly in the city and partly in the country. The “Stand- 
ard Metropolitan areas” established by the Bureau of the Census for 
1950 population studies gives the cue to integrating these two diverse 
communities for the solution of their physical problems and services. . 
“The Standard Metropolitan area,” Minneapolis and St. Paul, is cited as 
an example of the many units of government in one standard area and 
what students of government have suggested as methods of integration. 


The population of cities has been spilling over its boundaries, creat- 
ing fringe developments especially in the last decade. Many families 
are moving to the cities’ outskirts because they are intrigued by country 
living, the cost of living would probably be less, taxes would be lower, 
and they would not be crowded on a small plot of land. They didn’t think 
much about many of the city’s services they took for granted, such as 
garbage and refuse collection and disposal, sewerage, public water sup- 
ply, walks, paving, street lighting, schools, hospitals, express highways 
and parkways and the many other conveniences that go with city living. 
The more recent emphasis on locating industrial plants on outlying sites 
for military safety is another factor raising the question of unification of 
governmental units on some metropolitan-wide basis to provide engineer- 
ing services and constructions in the “suburban” territory at standards x 
approaching those rendered in the central city. 

The U. S. Census of 1950 delineates “standard metropolitan areas” 
and so-called “urbanized areas” as well. The urbanized areas cover in 
addition to the central city or cities the fringe or spill-over areas or, 
those areas which are really urban in their character and therefore 
logical units for the collections of statistical data about people. The 
urbanized area is the “physical city” as distinguished from the legal 
city. It is the settled area of the standard metropolitan area. There 
has been established by the Bureau of the census 168 metropolitan areas 
which are social and economic entities. Their aggregate population 
totals 84,500,000 people or 60% of the total population of the U. S. Of 
these 84,500,000 urban people over 50 million live in the central cities 
and the remainder in the spill over or fringe areas. Sixty-eight of the 7 
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168 standard metropolitan areas have more than half of their population 
living outside of the central city, but the rate of increase in the central 
city has been less than 14% since 1940 while in the outlying areas popu- 
lation increased 35%. The population of the United States increased 19 
million from 1940 to 1950. Fifteen million of this increase was in the 
standard metropolitan areas and nearly one half the increase was out- 
side the central city or cities. This is a phenomena that should interest 
municipal engineers, traffic engineers and city planners. These metro- 
politan areas require special governmental machinery to cope with met- 
ropolitan engineering and planning problems which cannot be solved un- 
der existing laws. The anomaly of urbanized areas is that large aggre- 
gations of people live under the most advanced municipal engineering 
comforts while others, their neighbors, live in a relatively pioneering 
state of development. 

There are 137 units of government in the Minneapolis-St. Paul met- 
ropolitan area—counties, townships, cities, and villages, each operating 
independently of each other, going their own way, making their own in- 
dividual plans and devising their own regulatory ordinances such as 
building, zoning, traffic and health codes. There are also 122 school 
districts in this area cutting across the boundary lines of these other 
governmental units and in addition there are drainage dis‘ricts set up 
by the courts. Students of government have poirited to ways of correct- 
ing this situation. In the Minneapolis-St. Paul standard metropolitan 
area the simplest way, it would seem, is for the two principal cities to 
combine and annex the entire territory. This would be difficult to ac- 
complish politically especially since the greatest objection would come 
from the fringe communities whose populations are made up mostly of 
city folk who selected country living as an escape from urban conditions. 
It would take years of public education to convince the fringe people 
that their economic stability demands such a change, that their engineer- 
ing problems cannot be solved under existing forms of government and 
that consolidation and annexation is the best way to obtain modern mu- 
nicipal services. Consolidation would result in higher standards of 
design, specification, construction, and inspection. 

The most notable recent example of annexation in the United States is 
probably that of Atlanta, Georgia, which in 1951 trebled its area and add- 
ed 100,000 people and 82 square miles of territory. In comparison 309 
cities made land acquisitions in 1951 with a total annexed area of only 
148 square miles, an average of 0.2 acre per city—the process is slow. 

Another method suggested is the Federated metropolis such as the 
government of London, England. It is a central city with 28 boroughs. 
The central city or administrative area consists of 117 square miles 
while the ring of boroughs contain 693 square miles. The theory of gov- 
ernment briefly gives all powers and duties which require uniformity of 
action throughout all boroughs to the central city council. Powers and 
duties that can be locally administered remain with the borough councils. 
The metropolitan police district covers the city and boroughs. The 
London health area extends far beyond to cover the outer ring of suburbs. 
Such an idea should be acceptable but when proposed by a study group 
in Boston in 1896 and Atlanta in 1929 the proposal died in the Legisla- 
ture. Also the metropolitan areas of Oakland in 1922, Pittsburgh in 1929, 
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St. se in 1930, and Miami in 1948 voted down this form of govern- 
ment. 

Another suggestion is the city-state. This method would detach a 
city and its satellites from its state or several states and confer upon 
them separate state-hood. This has been proposed for the metropolitan 
areas of New York. A study of the attempts of Alaska and Hawaii to at- 
tain state-hood indicates how difficult this would be. 

Another example of integrating metropolitan areas is illustrated in 
the merger of 12 units of government with the city of Toronto, Canada. 
This is a federation covering the essential services required by a met- 
ropolitan area and it makes Toronto the seventh largest city in North 
America—1,200,000 people on 240 square miles all within a radius of 
20 miles. The powers which are not specifically designated in this 
merger legislation remain in each unit of government. It is anticipated 
that from this merger will evolve a planned metropolitan area with a 
legal basis for integrating engineering projects. An often used method 
of integrating metropolitan engineering projects is through “authorities”. 
This is often acceptable because it requires no structural change in the 
established units of government. The New York Port authority, the 
Chicago Sanitary district, the Boston Metropolitan Park Commission, 
the Metropolitan Airport Commission and the Sanitary District Com- 
mission of Minneapolis and St. Paul are examples. 

In the pre-automotive age when walking was the usual mode of travel 
two separate cities like St. Paul and Minneapolis could logically grow 
side by side. St”Paul was located at the head of navigation on the 
Mississippi River and all commodities for developing the northwest 
came through the port of St. Paul. It was the distributing center for 
both the northwest and British Columbia. Minneapolis was located 10 
miles up stream on the Falls of St. Anthony in the Mississippi River 
because power potential was sufficient to develop a city there. Today, 
under the present mode of travel and economic inter-relationship, St. 
Paul and Minneapolis are one financially and socially and should be one 
politically. 

After reviewing these various governmental suggestions it would 
seem that the logical approach for integrating the engineering services 
and construction in these standard metropolitan areas would be through 
metropolitan authorities and their functions can best be determined by 
means of metropolitan planning agencies. Voluntary metropolitan plan- 
ning commissions should be set up in all “standard metropolitan areas”. 
Such a commission, well staffed with technical talent could make the 
basic studies and surveys and general physical plans of development 
and point the way to which things come first. This would get these 
matters before the established governmental units in an intelligent man- 
ner and would be a guide in establishing authorities according to needs. 

There was at one time a Metropolitan District Planning Association 
of Minneapolis-St. Paul and environs sponsored by the northwest section 


2, Tableman, Betty, Governmental Organization in Metropolitan Areas, 
University of Michigan Press, Ann Arbor, 1951 


3. Reed, Thomas H., Municipal Government in the U. S., Chapter 18 
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of the American Society of Civil Engineers. It was well underway as an 
effective planning organization. It brought out a comprehensive report 
on the sanitary needs of the district in January, 1926 recommending 

the creation of a metropolitan sanitary commission. Chapter 181 laws 
of 1927 authorized the Metropolitan Drainage Commission an “authority” 
for building the Twin City Sewage Disposal Plant and all intercepting 
sewers. This association was voluntary. It became a casualty of the 
depression but is now being revived by a new group. 

The utility companies have long recognized the metropolitan char- 
acter of this district. Electric light and power is furnished the entire 
area by one company. The Bell Telephone Company serves the entire 
area, transportation by streetcar and bus is furnished by one company. 
There has been established two “authorities”—the Airport Commission 
and the Sewage Disposal Commission, which have proved their worth. 
The need of a Highway and Parkway Commission to solve the traffic 
problems of this metropolitan area with its population of 1,200,000 is 
the spearhead of the proposed revival of the metropolitan planning com- 
mission. These authorities are comparatively easy to create because 
they involve just one change at a time, to solve one problem. An edu- 
cational campaign can be carried on to bring about the necessary public 
opinion but some oné¢ or group must take the lead and Voluntary Planning 
£ssociations have the best record for doing this. There are any number 
of examples, of course, of such metropolitan planning associations. 
Probably the latest and most comprehensive is the San Diego County 
Planning Congress organized March 19, 1953 by the County Planning Com- 
Commission and ten cities having planning commissions in this “standard 
metropolitan area” of 4300 square miles and 560,000 people and acres 
of unspoiled land; the unincorporated “fringe areas” around these cities. 
The Bureau of the Census is to be commended in setting up these “stand- 
ard metropolitan areas” throughout the U. S. They emphasize the plan- 
ning possibilities of these areas and that something should and can be 
done at once to create official “authorities” on a metropolitan wide 
basis. In all these areas there are engineering problems which cannot 
be solved until such official agencies are formed. The simple and logi- 
cal way to get action is through Voluntary Planning Associations ground- 
ed on this standard area conception. 
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PROCEEDINGS-SEPARATES 


The technical papers published in the past year are presented below. Technical-division sponsorship is indicated by an 
abbreviation at the end of each Separate Number, the symbols referring to: Air Transport (AT), City Planning (CP), Con- 
struction (CO), Engineering Mechanics (EM), Highway (HW), Hydraulics (HY), Irrigation and Drainage (IR), Power (PO), 
Sanitary Engineering (SA), Soil Mechanics and Foundations (SM), Structural (ST), Surveying and Mapping (SU), and Water- 
ways (WW) divisions. For titles and order coupons, refer to the appropriate issue of “Civil Engineering” or write for a 
cumulative price list. 


VOLUME 79 (1953) 


SEPTEMBER: 260(AT), 261(EM), 262(SM), 263(ST), 264(WW), 265(ST), 266(ST), 267(SA), 268(CO), 269(CO), 270(CO), 271(SU), 
272(SA), 273(PO), 274(HY), 275(WW), 276(HW), 277(SU), 278(SU), 279(SA), 280(IR), 281(EM), 282(SU), 283(SA), 284(SU), 
285(CP), 286(EM), 287(EM), 288(SA), 289(CO). 


OCTOBER: 290(all Divs), 291(ST)*, 292(EM)*, 293(ST)®, 294(PO)®, 295(HY)®, 296(EM)*, 297(HY)®, 298(ST)*, 299(EM)@, 
300(EM)*, 301(SA)®, 302(SA)*, 303(SA)*, 304(CO)*, 305(SU)*, 306(ST)#, 307(SA)*, 308(PO)*, 309(SA)*, 310(SA)*, 311(SM), 
312(SA)*, 313(ST)®, 314(SA)*, 315(SM)*, 316(AT), 317(AT), 318(WW), 319(IR), 320(HW). 


NOVEMBER: 321(ST), 322(ST), 323(SM;), 324(SM), 325(SM), 326(SM), 327(SM), 328(SM), 329(HW), 33u(EM)*, 331(EM)@, 
332(EM)*, 333(EM)°, 334(EM), 335(SA), 336(SA), 337(SA), 338(SA), 339(SA), 340(SA), 341(SA), 342(CO), 343(ST), 344(ST), 
345(ST), 346(IR), 347(IR), 348(CO), 349(ST), 350(HW), 351(HW), 352(SA), 353(SU), 354(HY), 355(PO), 356(CO), 357(HW), 
358(HY). 

DECEMBER: 359(AT), 360(SM), 361(HY), 362(HY), 363(SM), 364(HY), 365(HY), 366(HY), 267(SU)°, 368(WW)°, 369(IR), 
370(AT)©, 371(SM)°, 372(CO)°, 373(ST)°, 374(EM)°, 375(EM), 376(EM), 377(SA)°, 378(PO)°. 


VOLUME 80 (1954) 


JANUARY: 379(SM)°, 380(HY), 381(HY), 382(HY), 383(HY), 384(HY)°, 385(SM), 386(SM), 387(EM), 388(SA), 389(SU)°, 390(HY), 
391(IR)©, 392(SA), 393(SU), 394(AT), 395(SA)°, 396(EM)°, 397(ST)°. 


FEBRUARY: 398(IR)4, 399(SA)4, 400(CO)4, 401(SM)°, 402(AT)4, 403(AT)4, 404(IR) 4, 405(P0)4, 406(AT)4, 407(su)4, 408(su)4, 
409(ww)4, 410(aT)4, 411(a)4, 412(PO)4, 


MARCH: 414(ww)4, 415(su)4, 416(sm)", 417(sM)4, 418(AT)4, 419(SA)4, 420(SA)4, 421(AT)4, 422(SA)4, 423(CP)4, 424(AT)4, 
425(SM)4¢, 426(IR)4, 427(ww)4, 


APRIL: 428(HY)°, 429(EM)°, 430(ST), 431(HY), 432(HY), 433(HY), 434(ST). 
MAY: 435(SM), 436(CP)°, 437(HY)°, 438(HY), 439(HY), 440(ST), 441(ST), 442(SA), 443(SA). 


JUNE: 444(SM)®, 445(SM)®, 446(ST)®, 447(ST)®, 448(ST)®, 449(ST)®, 450(ST)®, 451(ST)®, 452(SA)®, 453(SA)®, 454(SA)®, 
455(SA)®, 456(SM)®. 


JULY: 457(AT), 458(AT), 459(AT)©, 460(IR), 461(IR), 462(IR), 463(IR)°, 464(PO), 465(PO)°. 


AUGUST: 466(HY), 467(HY), 468(ST), 469(ST), 470(ST), 471(SA), 472(SA), 473(SA), 474(SA), 475(SM), 476(SM), 477(SM), 
478(SM)°, 479(HY)°, 480(ST)°, 481(SA)°, 482(HY), 483(HY). 


SEPTEMBER: 484(ST), 485(ST), 486(ST), 487(CP)°, 488(ST)°, 489(HY), 490(HY), 491(HY)°, 492(SA), 493(SA), 494(SA), 
495(SA), 496(SA), 497(SA), 498(SA), 499(HW), 500(HW), 501(HW)°, 502(WW), 503(WW), 504(WW)°, 505(CO), 506(CO)<, 
507(CP), 508(CP), 509(CP), 510(CP), 511(CP). 


a. Presented at the New York (N.Y.) Convention of the Society in October, 1953. 

b. Beginning with “Proceedings-Separate No. 290,” published in October, 1953, an automatic distribution of papers was in- 
augurated, as outlined in “Civil Engineering,” June, 1953, page 66. 

c. Discussion of several papers, grouped by Divisions. 

d. Presented at the Atlanta (Ga.) Convention of the Society in February, 1954. 

e. Presented at the Atlantic City (N.J.) Convention in June, 1954. 
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